Differing prospects for the future of using gene therapy to treat infections with hepatitis B virus and hepatitis C virus.
Infections with hepatitis B and hepatitis C viruses (HBV and HCV) are major global causes of liver diseases, often become chronic, and may be complicated by cirrhosis and liver cancer. Although HBV and HCV share common clinical features, their molecular biology is very different. HBV is a DNA virus that replicates by a mechanism that involves reverse transcription. The replication intermediate comprising nuclear covalently closed circular DNA (cccDNA) is stable and is largely unaffected by currently licensed drugs. Disabling cccDNA using gene therapy, particularly through application of gene editing technology, shows promise. Advancing this strategy may lead to a cure of HBV infection. HCV differs from HBV in that it is an RNA virus that replicates exclusively in the cytoplasm of infected cells. RNAi-based gene silencing and inhibition of the function of microRNA-122 using antisense oligonucleotides have shown promise against HCV. However recent evidence indicates that HCV may be eliminated with a combination of drugs that achieves sustained inhibition of viral replication and provides a high barrier to viral resistance. The long term prospects of nucleic acid-based HCV treatment are likely to be influenced by the success and affordability of these directly acting small molecule drugs. Conversely, since HBV is not susceptible to elimination using a similar approach, developing gene therapy for HBV infection remains a priority.